Waste resulted from aluminum sulfate industry can be used as a source of silicate and aluminum. Such waste is called partial de-aluminated kaolin which is a solid waste. This work aims at utilizing such waste in the synthesis of some zeolites, Cancrinite and Chabazite-Na as two members of zeolite family were synthesized from It has been used as source of silica and alumina. Alumina ratio can be adjusted by adding aluminum sulfate. Cancrinite and Chabazite-Na were synthesized by heating partial dealuminate kaolin for 2 h at 130 °C in autoclave. The hydrothermal system took 6-8 hours. However, 36 hours ageing at 70 °C was found to be synthesized Cancrinite and Chabazite-Na. The products were characterized using XRD and Sem .
INTRODUCTION
cations located at specific positions of zeolite framework (Bekkum et al., hydrothermal system at increasing temperature, autogenously pressure and varying time (few hours to several days) ( Georgiev et al., 2011) . The use of waste materials in zeolite synthesis contributes to the mitigation of environmental problems, generally in the field of water purification, removing heavy metals or ammonia, and turns them into attractive and useful products. In the present study we used partial de-aluminated kaolin (PDAK) to synthesize cancrinite and chabazite. PDAK is the solid waste resulted in aluminum sulphate industry. Considerable quantities of this waste material, about 150 ton per day. The major constituent of the waste is silica. Kaolin is a local ore mined in south Sinai. Kaolin is initially calcined at 750 °C for one hour to be converted to the reactive phase "meta-kaolin" before partial dealumination. partial de-alumination of meta-kaolin is done by leaching out the structural alumina with sulphuric acid. PDAK contains the basic ingredients needed for the manufacturing of zeolites such as silica and alumina. The ratio of silica / alumina can be modified by adding either silica or alumina.
Chabazite is a small pore size zeolite (dehydrated chabazite has apertures of 0.38 nm), with a Si/Al ratio of around 2. As anticipated from its high Al content, chabazite is hydrophilic. The aluminosilicate framework of chabazite consists of D6R units (double hexagonal rings) arranged in layers in the sequence of ABCABC (Breck, 1974) . Cation exchange properties of chabazite have been extensively studied (Dyer, and Zubair, 1998) . Chabazite has also been used as shape selective catalysts for ethyl amine synthesis (Ilao, et al.,1996) . (Hassan and Grundy 1991; Hassan and Busseck 1992) . This work aims at utilizing solid waste result from of aluminum sulfate industry as a source of silicate and alumina in the synthesis of some types of zeolites.
MATERIALS AND METHODS
partial De-aluminated kaolin (PDAK) is used as source of silica and alumina, the chemicals analysis of (PDAK) is shown in 
Synthesis of chabazite:
Chabazite was obtained by hydrothermal synthesis in a stainless steel autoclave, Gel was prepared, by mixing 200 g of PDAK in NaOH solution (4 M) at 130°C for 4h under stirring conditions in plastic reaction beakers (1000 ml) then 30 g of aluminum sulfate was added , and autoclaved at 2.5 atm pressure for 6-8h, the aging step was applied to the gel at 70 °C for 36 h and the reactions of zeolitization occurred without agitation. Subsequently, he product of the process was washed by distilled water up to pH 9, and then subjected to drying at100°C for 24 hours.
Synthesis of Cancrinite:
The zeolitic material (Cancrinite) was obtained by hydrothermal synthesis in a stainless steel autoclave. The synthesis of gel was done by mixing 50 g of de-aluminated kaolin (PDAK) in NaOH solution (4M) at 130°C for 4 h under stirring conditions in plastic reaction beakers (250 ml) then filtration and 5 g of aluminum sulfate was added to the filtrate, and autoclaved at 2.5 atm. pressure for 6-8h, the aging step was applied to the gel at 70 °C for 36 h and the reactions of zeolitization occurred without agitation then, the product was washed by distilled water up to pH 9, and dried at 100 °C for 24 hours.
Results and Discussion:
The calcination and de-alumination of kaolinite resulted in formation of partially de-aluminated kaolinite (PDAK). The table (1) shows that PDAK contains silica and alumina with a ratio 14:1. The calcinations process of raw kaolinite before de-alimination deforms the Chrystal structure and transforms the raw kaolinite to more reactive phase (meta-kaolinite). (Ajayi, et al, 2012) as shown in the XRD of raw kaolinite and calcined kaolinite (Fig 1, 2 ). Upon acidification with sulphuric acid alumina is leached and aluminum sulphate is formed. The ratio of Silica /Alumina is adjusted using aluminum sulphate as a source of alumina to make the ratio 2.2: 1 The iron and potassium oxide in PDAK promote the formation of zeolite (Murat et al, 1992) . The starting material and the synthesized products were analyzed using X-ray diffraction (XRD), XRD was performed on X-ray diffraction equipment model X Pert PRO with Monochromator, Cu -radiation (λ = 1.5406 Å) at 50 kV.,40 mA and scanning speed 0.02º/sec were used. The reflection peaks between 2ϴ = and 6 , corresponding spacing (d, and relative intensities (I I were o tained.
Characterization of cancrinite:
XRD pattern of cancrinite (Fig. 3) confirms synthesis of pure cancrinite without need for structure direction agents. Cancrinite is identified by its characteristic X-ray diffraction peaks at the following table : 
Characterization of chabazite:
Formation of zeolite chabazite phase was verified by XRD analyses.
Since zeolite chabazite belongs to the CHA-type zeolite family, characteristic peaks associated with the CHA phase should be identified in the XRD pattern (assigned as CHA in Fig. 4 ). X ray diffraction patterns for the chabazite seeds are shown in Fig. 4 . As it is clearly seen, pure zeolite chabazite crystals were synthesized using the developed synthesis procedure. Fig.5 also illustrates SEM micrograph of as-synthesized chabazite zeolite seeds. As it is observed, the crystal structure of chabazite zeolite is dish-shape. the crystal habits of chabazite zeolite is either multifaceted or hexagonal platelets. The crystal size of zeolite chabazite is estimated by DLS (Dynamic of light. Scattering)
observations. As shown in Fig. 5 ,chabazite crystal sizes are in the range of 300-1000nm
Fig. 4 XRD result of chabazite
In accordance with XRD data (Fig. 4) , The quartz and albite associated with chabazite the system Chabazite is identified by its characteristic X-ray diffraction peaks , in the following table: The synthesis reactions that were carried out have shown that, depending on the synthesis conditions of the process (i.e., NaOH concentration and reaction temperature), several types of zeolites with different channel system sizes can be obtained. 
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